570th MEETING, CARDIFF 1333 showed abnormal morphology when examined by wet or dry films and appeared similar to the spur cells of human liver disease. The animals showing this abnormal erythrocyte shape were the only ones to show an increased erythrocyte cholesterol/phospholipid ratio from the control values of about 0.96 (Table 2) , although in three of the four guinea pigs the increase was only modest (610%). The phospholipid content and the composition of the individual phospholipids was not altered. No differences in the osmotic fragility between erythrocytes from operated and sham-operated animals could be demonstrated.
The intracellular turnover of native enzymes is now well documented, but as yet no satisfactory theory has been presented to account for the selectivity of this process. The restricted localization and acidic pH optima of lysosomal cathepsins have prompted an interest in neutral intracellular proteinases located in regions distinct from the lysosome. Such proteinases have been ascribed possible roles in initiation of the degradative process. Katunuma et al. (1972) reported the existence of three different neutral proteinases, each exhibiting an unusual specificity for inactivating FAD, NAD and pyridoxal phosphate enzymes respectively. The last has subsequently been isolated from several rat tissues (Katunuma et al., 1975) and shown to be a chymotrypsin-like proteinase.
We have been studying the neutral intracellular proteolytic activity that can be measured in the muscle layer of rat small intestine, considering in particular the nature of the activity and the degree of specificity towards native 'substrate' enzymes. It has been necessary to distinguish between 'non-specific' activity such as that exhibited by trypsin, and the 'specific' activity shown by intracellular proteinases capable of digesting native Vol. 5 enzymes. The latter activity is characterized by a marked inactivating effect towards native enzymes when compared to the ability to degrade a 'general' proteolytic substrate like azocasein. Specific activity has been measured as a routine in 0.02~-phosphate buffer, pH 7.5, with mitochondria1 malate dehydrogenase (0.2mg/ml) as substrate. "on-specific' activity has been assayed with azocasein (lOmg/ml) as substrate by following the release of 4 % trichloroacetic acid-soluble dye-peptides.
Small intestine from adult male Wistar strain rats was washed with nine portions of 0.15~-KCl to remove intralumenal contamination. No proteolytic activity could be detected in the washings after the sixth wash. The muscle layer was separated from the mucosal layer by scraping with a microscope slide. After homogenization with a Polytron PT2 homogenizer at half speed for 30s the proteolytic activity co-sedimented with the precipitate from a centrifugation at lOOOOOg for 20min. Solubilization of the proteolytic activity could be achieved by using high ( 0 . 6~) or low ( 0 . 0 3~) ionic strength extraction of the insoluble material with potassium phosphate buffer, pH8.0, for 16 h at 0°C. Treatment of the lOOOOOg pellet with 0.5% Triton X-100 or sonication (19kHz, 2min, OOC) were also effective for this purpose. The soluble form of the proteinase was further purified by (NH4)2S04 fractionation. The proteolytic activity precipitated between 1 . 2~-and ~.~M -( N H~)~S O~ ( 4 T , pH7.5) with a considerable increase (3-4-fold) in total activity. This phenomenon was due to the dissociation of the proteolytic activity from an inhibitor that remained soluble in ~.~M-(NH,),SO~.
The proteolytic preparation thus purified shows a 'specific' type of activity in that it readily inactivates a large number of native enzymes, including malate dehydrogenase, glutamate dehydrogenase, lactate dehydrogenase, isocitrate dehydrogenase, holoornithine aminotransferase and phosphorylase. The rates of inactivation of these enzymes are far more rapid than those obtained with trypsin or chymotrypsin (equating azocasein-degrading abilities of the muscle and extracellular proteinases). The trypsin-like nature of the proteinase is apparent from the characterization studies summarized in Table 1 . This suggests that the proteinase is distinct from the chymotrypsin-like group-specific proteinase described by Katunuma et al. (1975) . Lack of inhibition by EDTA, or of activation by Caz+ ions would seem to indicate that the proteinase bears little resemblance to the Ca2+-activated proteinase from skeletal muscle described by Dayton et al. (1976 Phosphorylase a is active in the absence of AMP, but this and other nucleotides can enhance the catalytic activity of the protein. A variety of ligands can modify the activity of both phosphorylases a and 6, but it is doubtful if all of these interactions are physiologically significant. The binding sites for most ligands are confined to a small V-shaped cleft near the subunit interface of the dimer (Fletterick et al., 1976) . The exceptions are a 'dinucleotide fold' domain, a glucose-binding site 1.7nm from this and a site that binds glycogen, all remote from the active-site region.
The conformational changes induced in the proteins by binding of ligands in these sites can be. followed by electron-spin-resonance spectroscopy with spin-labelled enzyme (Griffiths et al., 1976) , and such changes might also alter the susceptibility of the enzyme molecule to proteolysis. We have therefore been studying the effect of various ligands on the inactivation of phosphorylases a and b by a neutral proteinase from rat intestinal muscle (Beynon & Kay, 1977) .
Incubations were carried out at 30°C as follows: phosphorylase (OSmg), dissolved in 0.1 ml of 0.1 M-maleate buffer, pH 6.8 (phosphorylase b), or 0.1 ml of 0.05 M-glyCerOl phosphate buffer/l m~-EDTA, pH6.8 (phosphorylase a), was added to 0.2ml of 0 . 0 5~-pyrophosphate buffer, pH8.5, with or without ligands. The final pH was 8.4. Reactions were started by addition of proteinase in a small volume (1-5pl) and samples were removed for assay of phosphorylase activity (Hedrick & Fischer, 1965) at various times.
Phosphorylase b was assayed in the presence of 1 m~-A M P , whereas phosphorylase a was assayed without AMP.
Sampfes (containing approx. 30pg of protein) for sodium dodecyl sulphate/polyacrylamide-gel electrophoresis were removed from the digestion mixture and added to sufficient agarose-soya-bean trypsin inhibitor to inactivate the proteinase completely. The insoluble proteinase-inhibitor complex was removed by centrifugation and the supernatants were freeze-dried.
Proteolysis of phosphorylase b by the muscle proteinase was rapid. Removal of
